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(54) ELECTROSTATIC CHARGE IMAGE DEVELOPING TONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an electrostatic charge image developing toner which shows a high transfer 
rate, gives a small amt. of waste toner, provides a stable picture quality for a long time, and does not require a 
complicated device or structure for the image forming device to be used, by externally adding specified two 
different kinds of fine particles comprising fine particles or aggregates of fine particles having a smaller average 
particle size than that of the toner. 

SOLUTION: This electrostatic charge image developing toner contains two different kinds of fine particles A, B 
externally added. These fine particles consist of particles or aggregates of particles having a smaller average 
particle size than the particle size of the toner and satisfy the relation of SA>120, SB<1 10, 
&verbar;QA&verbar;<&verbar;Q1&verbar;<&verbar;QB&verbar;, wherein SA, SB are sphericity of the fine particles 
A, B, respectively, QA, QB are charge amts. of the toner when fine particles A, B are externally added to the 
toner, Q1 is the charge amt. of the toner before the fine particles A, B are externally added. The sphericity S is 
defined by S={7P<(MXLNG)2}/{4x(AREA)}x100, wherein MXLING and AREA are the absolute max. length and 
projected area of particles, respectively. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The toner for electrostatic-charge image development which comes to**[B]A**** which is the floe which 
mean particle diameter becomes from a particle smaller than a toner or this particle, and are two kinds with which the 
following conditions are filled of different particles outside. 

[Equation 1] SA >=120, SB <=1 10|QA |<|Qt |<|QB |SA : It is SB whenever [ conglobation / of Particle A ]. : It is QA 
whenever [ conglobation / of Particle B ]. : The amount of electrifications of the toner when **(ing) Particle A outside 
to a toner (muC/g) 

Qt : the amount of electrifications of the toner before **(ing) Particles A and B outside (muC/g) 
QB : the amount of electrifications of the toner when **(ing) Particle B outside to a toner (muC/g) 
Here, (S) is defined as follows whenever [ conglobation ]. 

[Equation 2] S={pix(MXLNG) 2} / {4x(AREA)} xlOOMXLNG: A particle is maximum length AREA absolutely. : 
Projected area of a particle [claim 2] The toner for electrostatic-charge image development according to claim 1 
characterized by whenever [ hydrophobing / of a particle ] being 60 or more. 

[Claim 3] The toner for electrostatic-charge image development according to claim 1 characterized by whenever 
[ conglobation / of a toner ] being 1 10 or less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the toner for electrostatic-charge image development. It is related with 
the toner for electrostatic-charge image development used for indirect imprint mold recording devices, such as 
electrophotography record, electrostatic recording, ionography, and magnetic recording, at a detail. 
[0002] 

[Description of the Prior Art] In recent years, the importance of fossil resource protection is recognized from a 
viewpoint of global environment problems, and the utilization cutback of fossil resources, such as plastics, serves as an 
important problem. Current, the plastics used once are not discarded as dust etc. as part of the cure against a utilization 
cutback, but reuse to collect is advanced. However, while this view is dramatically important, by the time it reproduces, 
it will have many problems. For example, they are the problem of judgment, the problem of haulage energy, a recovery 
dump place, the problem of management, etc. In an indirect imprint mold record technique, the recovery problem of the 
residual toner produced when it imprints in a record form is equivalent to this. For example, it sets to 
electrophotography method image formation equipment. The electrification process charged in homogeneity in a latent- 
image support front face, the exposure process which forms a latent image by exposing the electrified latent-image 
support front face, An image is formed of the development process which a toner is made to adhere to this electrostatic 
latent image, and forms a toner image, the imprint process which imprints this toner image to imprint material, the 
fixation process established in the toner image on this imprint material, and the cleaning process which removes the 
toner which remained on the latent-image support front face at said imprint process. He presses against a latent-image 
support front face the rubber blade which has elasticity, or a brush, and is trying to remove and collect the toners which 
remained at the usual cleaning process here. And the collected toner is stored in the container for recycling, and is 
discarded periodically. In order to avoid the problem of an abolition toner, it becomes important to lessen the amount of 
residual toners as much as possible. [0003] On the other hand, the toner image formed on the photo conductor is once 
imprinted on a medium imprint object as color picture formation equipment using an electrophotography method, and 
there is a method imprinted and fixed to paper after that. Although it has the features that the simple structure where a 
jam form tends to remove the paper conveyance system for conveyance of paper with such a simple method can be 
taken, since an imprint residual toner is generated also on a medium imprint object, the problem of the abolition toner 
produced by establishing a medium imprint object is not solved. There is a method of impressing alternation imprint 
electric field as an approach of gathering the imprint effectiveness of a toner, as indicated by the JP,58-88770,A official 
report and the JP,58-140769,A official report. The semantics of being unable to imprint thoroughly the toner particle 
which has adhered to image support directly, but gathering imprint effectiveness by such approach although the rate of 
an imprint of a toner carries out improvement is still inadequate. 

[0004] It is important to imprint thoroughly the toner particle which has adhered to gathering imprint effectiveness 
directly at image support, and, for that purpose, it is effective to lower the adhesion force between a toner and image 
support. As such an approach, there is the approach of making these particles intervene between a toner and a photo 
conductor, lowering the adhesion force of a toner and a photo conductor, and raising the imprint effectiveness of a toner 
by including detachability particles, such as a silica, into a developer, as indicated by for example, a JP,2-1870,A 
official report, the JP,2-81053,A official report, the JP,2-1 18671,A official report, the JP,2-1 18672,A official report, and 
the JP,2- 157766, A official report. By the approach of adding a detachability particle to a developer and raising the 
imprint nature of a toner, it is required that a toner particle should be covered with a detachability particle to 
homogeneity. However, in order it is actually difficult to cover all toners with a detachability particle to homogeneity 
and to recognize existence of a toner inadequate in a coat that there is nothing, it is necessary for those, such as coat 
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conditions and covering material, to apply an effort great to examination. Moreover, even if all toners are covered with a 
detachability particle by homogeneity, while receiving various stress, such as churning and thickness regulation, within 
a development counter, it is that a detachability particle is isolated from a toner. 

[0005] Therefore, in order to maintain a condition [ that a detachability particle is covered by the toner at 
homogeneity ], it will be necessary to examine the development counter which stress does not require. Furthermore, 
since the detachability of a toner becomes high as problems other than an imprint, it becomes easy to generate a toner 
cloud in development, and becomes easy to come out of fogging and the dirt inside the plane of a print image. 
Moreover, while using it for a long time, a detachability particle adheres to a toner front face or a carrier front face, the 
electrification nature of a developer may fall, or the detachability particles which separated may condense, it may 
become a massive lump, the fluidity of a developer may fall owing to it, and image nonuniformity may be caused. 
Moreover, image concentration may be changed because a detachability particle is isolated from a toner and the 
electrification nature of a developer changes. Many [ the amount of a detachability particle / and ] such phenomena 
appear notably, when the particle size of a detachability particle is comparatively large. When the amount of the 
detachability particle in a developer or particle size is large, the detachability particle in a toner image may be in the 
condition of being visible, and may cause the problem on image quality. Furthermore, since it is rich in a fluidity, as for 
the toner with which the detachability particle was added so much, when a toner image contacts imprint material at the 
time of an imprint, a toner image becomes is easy to be disturbed, and it becomes easy to produce die phenomenon of 
the image turbulence by imprint. 

[0006] As opposed to such a problem to JP,9-212010,A By forming a particle layer in the front face of the both sides of 
image support and a medium imprint object in which the image support in which an electrostatic latent image is formed, 
or an electrostatic latent image is formed, and forming a toner layer on it As a condition that a touch area with the 
condition which has an opening between a toner particle, image support, or a medium imprint object or a toner, image 
support, or a medium imprint object is small Adhesion force with the un-electrostatic Van der Waals force between 
toner support or a medium imprint object, and a toner etc. is reduced, and the approach of raising the rate of an imprint 
by this is indicated. A toner can be imprinted efficiently, without causing the problem about the image quality of the 
image turbulence by electrification maintenance nature degradation of the developer produced in the approach of a 
publication in JP,2-1870,A, JP,2-81053,A, etc. which are the approach of adding a detachability particle superfluously 
to a developer which was stated above by this approach, and the high fluidity of a toner. Moreover, in the image 
formation approach of above-mentioned JP,9-212010,A, cleaning equipment excluding a particle from a support front 
face is not formed (cleaner loess system), but while the particle layer had been held on image support, it goes into the 
following image formation process, and from a particle feeder, the particle of extent which fills up the particle imprinted 
by the record form at the time of an imprint is supplied on image support. Thus, the particle made to adhere can be 
stopped on image support for a long period of time, consumption of a particle is lessened, and maintaining the toner 
imprint disposition top effectiveness by using a particle feeder as a cleaner loess system, can be continued. Moreover, 
since the particle made to adhere on image support by considering as cleaner loess is not forced strongly on image 
support with a cleaner, worries, such as lowering of the imprint nature by deformation of a particle, property change of 
the image support by adhesion in the image support of a particle, wear of the image support by the particle, and a 
blemish, also disappear. Thus, although imprint effectiveness improved considerably by forming the layer of a particle 
in the front face of image support or a medium imprint object, it was one side, and while printing for a long period of 
time, the problem that the imprint effectiveness of a toner fell was. 

[0007] Moreover, by this approach, the special means for forming a particle layer in the front face of toner image 
support is needed, and it had the fault which leads to complication of an equipment configuration, and buildup of 
equipment cost. 
[0008] 

[Problem(s) to be Solved by the Invention] The place which this invention is made in view of the above-mentioned 
trouble, and is made into the object has few amounts of an abolition toner highly therefore, and the rate of an imprint is 
for the image quality which carried out rear-spring-supporter stability at the long period of time to offer the toner for 
electrostatic-charge image development which is obtained and does not need a complicated equipment configuration in 
the image recording equipment to be used. 
[0009] 

[Means for Solving the Problem] The above-mentioned technical problem is solved by offering the toner for 
electrostatic-charge development which comes to**[B]A**** which is the floe which mean particle diameter 
becomes from a particle smaller than a toner or this particle, and are two kinds with which the following conditions are 
filled of different particles outside. 
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[Equation 3] SA >=120, SB <=1 10|QA |<|Qt |<|QB |SA : It is SB whenever [ conglobation / of Particle A ]. : It is QA 
whenever [ conglobation / of Particle B ]. : The amount of electrifications of the toner when **(ing) Particle A outside 
to a toner (muC/g) 

Qt : the amount of electrifications of the toner before **(ing) Particles A and B outside (muC/g) 
QB : the amount of electrifications of the toner when **(ing) Particle B outside to a toner (muC/g) 
Here, (S) is defined as follows whenever [ conglobation ]. 

[Equation 4] S={pix(MXLNG) 2} / {4x(AREA)} xlOOMXLNG: A particle is maximum length AREA absolutely. : In 
the projected area and this invention of a particle, it is desirable in the above-mentioned toner that whenever 
[ hydrophobing / of a particle ] is 60 or more or that whenever [ conglobation / of a toner ] is 1 10 or less. 
[0010] 

[Embodiment of the Invention] This invention is explained in full detail below. It is characterized by this invention ** 
(ing) two sorts of particles A and B from which whenever [ conglobation ], and the amount of electrifications differ in a 
toner outside as mentioned above. It is toner image support (it is hereafter called "image support".) by using two kinds 
of such particles. The process which develops a toner on a front face (a "development process" is called hereafter.) It 
can set, the non-static electricity-force produced between image support and a toner, for example, Van der Waals force, 
can be reduced efficiently, and the rate of an imprint of a stably high toner can be maintained. Two kinds of particles 
from which whenever [ conglobation ], and the amount of electrifications differ put two sorts of particles of A and B 
which fulfill the following conditions. 
[0011] 

[Equation 5] SA >=120, SB <=1 10|QA |<|Qt |<|QB |SA : It is SB whenever [ conglobation / of Particle A ]. : It is QA 
whenever [ conglobation / of Particle B ]. : The amount of electrifications of the toner when **(ing) Particle A outside 
to a toner (muC/g) 

Qt : the amount of electrifications of the toner before **(ing) Particles A and B outside (muC/g) 
QB : the amount of electrifications of the toner when **(ing) Particle B outside to a toner (muC/g) 
[Equation 6] S={pix(MXLNG) 2} / {4x(AREA)} xlOOMXLNG: A particle is maximum length AREA absolutely. : 
Projected area of a particle [0012] Whenever [ conglobation ] approaches a true ball, so that 100 is approached, and it 
serves as a particle of true spherical voice mostly by 100 thru/or 1 10. In addition, "the amount of electrifications being 
the particle of an infinite form at slight lowness" and the particle of Above B are said for the particle of Above A to 
below as "a particle with the amount of electrifications spherical at slight height." Although "the amount of 
electrifications is the particle of an infinite form at slight lowness" has small electrostatic force and a touch area is large, 
since it is easy to receive the mechanical force on the other hand, once being easy to be isolated from a toner particle 
front face and separating, since the touch area is large, a particle form adheres to an image support front face efficiently 
in an infinite form. On the other hand, since it is spherical, although "the particle with the amount of electrifications 
spherical at slight height" has large electrostatic force, and a touch area is small, since it is hard to receive the 
mechanical force, it is the particle which cannot be easily isolated from a toner particle. 

[0013] In this invention, "the amount of electrifications is the particle of an infinite form at slight lowness" by adding to 
a toner mainly By adding another different particle, i.e., "a particle with the amount of electrifications spherical at slight 
height", to the condition that the layer of a particle exists on an image support front face in a development process, and a 
toner The toner particle to which a particle exists also in a toner front face makes stably the condition of existing in an 
image support front face, and are lowering and the thing which maintains the rate of an imprint of a toner highly stably 
about the bonding strength of image support and a toner. If the amount of electrifications uses only the particle of an 
indeterminate mold for a toner low as a particle which ** outside, although efficiently adhered to an image support front 
face, the partial ghost by the adhesion unevenness of a particle occurs, and, as for a particle, imprint nature cannot make 
a high condition stably. Moreover, if the amount of electrifications uses only a spherical high particle as an external 
additive for toners, like the above, a particle will not be isolated from a toner particle, a particle will not be given to an 
image support front face, and imprint nature will not improve. 

[0014] Thus, in this invention, two kinds of different particles are only **(ed) outside like the above to a toner. In the 
equipment which records an image using the toner of this invention since the physical adhesion force between the image 
support and the toners in a development process can be lowered Though it is not necessary to establish a special particle 
supply means like the equipment which supplies a particle to an image support front face, and lowers the adhesion force 
of image support and a toner or and being prepared, the thing of an easy configuration is employable. Moreover, since 
the rate of an imprint is high, it is not necessary to establish the cleaning means of a residual toner specially. 
[0015] The amount of electrifications of the particle in this invention is difficult to measure, since the particle is minute. 
Therefore, suppose the amount of electrifications that the amount of electrifications of a particle is presumed from 
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change of the amount of charges of the toner when **(ing) a particle outside to a toner. Specifically prepare the toner 
which **(ed) the particle outside, and the toner which is not **(ing) outside, and it is made to mix with a carrier, and 
considers as a developer. Toner concentration (TC:TonerConcentration) in the developer at this time is made into 10 - 
20 % of the weight. TC is calculated as follows. 
[0016] 

[Equation 7] TC(% of the weight) =(toner weight)/[(toner weight)+(carrier weight)] xlOO -- 3g of developers prepared 
in this way is put into the carboy of the shape of 2 and the shape of a cylinder with a height of 3.5cm of 3cm, in the 
amplitude of 30cm, and 1 minute, it mixes for 3 minutes at the pace of 30 round trips, and the amount of electrifications 
of the toner at that time is measured by the blowing off method. 

QA : the amount of electrifications of the toner when **(ing) Particle A outside to a toner (muC/g) 

Qt : the amount of electrifications of the toner before **(ing) Particles A and B outside (muC/g) 

QB : the amount of electrifications of the toner when **(ing) Particle B outside to a toner (muC/g) 

Here, if it becomes |QA |<|Qt |<|QB |, A can be called particle with the low amount of electrifications, and B can be 

called particle with the high amount of electrifications. 

[0017] In this invention, since latent-image formation is performed in the condition of having made the particle adhering 
to image support, it is not desirable for these particles to have the protection-from-light effectiveness. Although decided 
from the coating weight and an adhesion condition based on the image quality demanded about the protection-from- 
light effectiveness of a particle, as for the particle itself, what has the protection-from-light effectiveness low as much as 
possible is desirable, it is transparence or a thin color as a hue, and, as for particle size, the particle of the particle size 
below toner particle size is used. It is important for such a particle not to disturb a toner image, since it is mixed with a 
toner image at adhesion or a toner image and may imprint with a lump toner image, or not to start color nonuniformity, 
an omission, etc. of a toner image after fixation. By this invention, the particle of the particle size below toner particle 
size is used at least also from such a thing. When the repeatability of a thin line or a halftone dot is taken into 
consideration, the smaller one of the particle size of a particle is desirable, and to use a particle with a particle size of 5 
micrometers or less is desired. Furthermore, if it becomes the particle to which particle size exceeds 500nm, since it can 
take immediately even if it is easy to be isolated from a toner and adheres on toner image support, desired effectiveness 
may not be acquired. Moreover, if particle size becomes the particle of a less than lOnm minor diameter, it is buried 
with irregularity with a very small toner front face, and the effectiveness of a lump request may not be acquired. It 
judges synthetically from such a thing and the particle whose mean particle diameter is lOnm or more and 500nm is 
used in this invention. 

[0018] Although the particle from which whenever [ conglobation ] differs is used in this invention, this invention 
defines whenever [ conglobation ] as follows. 

[Equation 8] S={pix(MXLNG) 2} / {4x(AREA)} xlOOMXLNG: - a particle - absolutely - maximum length AREA : 
the projected area of a particle - the numeric value which sampled the toner at random by FE-SEM, analyzed the image 
information actually with image-analysis equipment (roux ZEKKUSU: product made from NIKORE), and was drawn 
from the above-mentioned formula is considered as whenever [ conglobation ]. 

[0019] Specifically as an ingredient of a particle, organic impalpable powder, such as non-subtlety powder, such as 
titanium oxide, an alumina, a silica, barium titanate, titanic-acid calcium, strontium titanate, a zinc oxide, magnesium 
oxide, a zirconium dioxide, a barium sulfate, a barium carbonate, a calcium carbonate, silicon carbide, silicon nitride, 
chromic oxide, and red ocher, and polyacrylate, polymethacrylate, polymethylmethacrylate, polyethylene, 
polypropylene, polyvinylidene fluoride, polytetrafluoroethylene, is mentioned. When the activity under high humidity is 
taken into consideration, as for these particles, it is desirable for there to be little hygroscopicity, and especially in the 
case of the non-subtlety powder which has hygroscopicity, such as titanium oxide, an alumina, and a silica, what 
performed hydrophobing processing is used. Hydrophobing processing of these inorganic impalpable powder can be 
performed by making a hydrophobing processing agent and the above-mentioned impalpable powder, such as for 
example, a dialkyl dihalogen-ized silane, a trialkyl halogenation silane, and an alkyl TORIHAROGEN-ized silane, react 
under high temperature. [, such as a silane coupling agent and a dimethyl silicone oil, ] As for the particle made to 
adhere to these toner front face, it is desirable that whenever [ hydrophobing ] uses the high particle of 60 or more 
hydrophobicity. 

[0020] The definition of whenever [ hydrophobing ] is described. Measurement of whenever [ hydrophobing ] adds 0.2g 
of particles to 50 cc of water, titrates with a methanol after stirring with a stirrer, and sets a methanol titration value 
when all particles suspend in a solvent to Tec. (M) is [Equation 9] whenever [ hydrophobing / at this time ]. It can 
express with (M) =[T/(50+T)] xlOO (vol.%) whenever [ hydrophobing ]. 

In this invention, two kinds of above-mentioned particles A and B may use the ingredient with which the same 
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ingredients also differ again. If it is necessary to take into consideration the above-mentioned protection-from-light 
effectiveness especially on image quality in using these particles, the acrylic impalpable powder of the polyacrylate 
which was excellent in transparency with organic impalpable powder, polymethacrylate, polymethylmethacrylate, etc. 
will be desirable. Moreover, with non-subtlety powder, a silica is desirable at the low point of the protection-from-light 
effectiveness. Moreover, for example, it seems that they become film-like and adhere on image support while these 
particles are used, adhesion force [ as opposed to / in a lifting or a cone ingredient / as opposed to / naturally / a toner / a 
lifting or the toner which becomes empty for filming ] also becomes strong about filming of zinc stearate, magnesium 
stearate, etc. Therefore, the effectiveness of carrying out rear-spring-supporter stability of such filming at a long period 
of time when the impalpable powder of a lifting or a cone ingredient is made adhering on image support, and gathering 
the imprint effectiveness of a toner is not acquired. 

[0021] in this invention, the ingredient of a particle itself, the particle size of a particle, the configuration of a particle, or 
the surface treatment, for example, hydrophobing processing etc., of a particle of two kinds of above-mentioned 
particles, i.e., "the amount of electrifications is the particle of an infinite form at slight lowness" and "the particle with 
the amount of electrifications spherical at slight height", is various » ** - it is possible by choosing from a well-known 
ingredient suitably for it to be obtained easily or to produce easily based on a well-known technique. 
[0022] the operating rate of "the amount of electrifications is the particle of an infinite form at slight lowness", and "a 
particle with the amount of electrifications spherical at slight height" - as coverage — 30-70:70:30 - it is 40-60:60-40 
preferably. Moreover, the addition rates of "the amount of electrifications is the particle of an infinite form at slight 
lowness" and "a particle with the amount of electrifications spherical at slight height" to a toner are 60-100 as coverage, 
and the range of them is 70-100 preferably. In addition, it asks for coverage as follows. In coverage, about the mean 
particle diameter of f and a (%) and coloring particle, when the specific gravity of rhot and a particle is set to rhoa and 
Wa (kg) and coloring particle weight are set [ the mean particle diameter of dt (m) and a particle / the specific gravity of 
da (m) and a coloring particle ] to Wt (kg) for particle weight, it is [Equation 10]. It asks by count of f(%) =[root3x 
dtxrho txWa]/[2 pixdaxrho axWt] x 1 00. 

[0023] Next, a toner is described, the kneading grinding mold toner which kneads a toner ingredient, grinds and comes 
to classify as a toner — or the polymerization toner obtained according to a suspension polymerization or an emulsion 
polymerization using the reactant monomer which has a vinyl group - or the above-mentioned binder resin and a 
coloring agent can be dissolved into an organic solvent, and the dissolution suspension toner which it is made to 
distribute underwater and corns it can be used. It sees from imprint nature and the configuration of these toners has the 
desirable conglobation toner which can expect the imprint nature in which the direction which is a globular form was 
more excellent, and comes to carry out hot blast processing of a polymerization toner, a dissolution suspension toner, or 
the kneading grinding mold toner in the semantics. 

[0024] As an index of conglobation, whenever [ conglobation ] was used as well as the particle. The toner was sampled 
at random by FE-SEM, and the numeric value which carried out image-analysis equipment (roux ZEKKUSU: product 
made from NIKORE) analysis of the image information, and was drawn from the following formulas was used as 
whenever [ conglobation ]. 

[Equation 1 1] S={pix(MXLNG) 2} / (4x(AREA)} xlOOMXLNG: A particle is maximum length AREA absolutely. : It 
can be said that whenever [ projected-area conglobation / of a particle ] approaches a true ball, so that 100 is 
approached, and it is the toner of true spherical voice mostly in 100-1 10. Since the toner of such true spherical voice has 
few touch areas with a photo conductor or a medium imprint object, the high imprint nature by which whenever 
[ conglobation ] was stabilized compared with the toner of the usual infinite form before and behind 130 can be 
obtained. Moreover, although a mechanism is not certain, the isolation nature of a particle has a high direction near a 
globular form. Therefore, as for the toner of the shape of a true ball of 100-1 10, as a toner used by this invention, 
whenever [ conglobation ] is desirable. 

[0025] The particle size of a toner particle has big effect on image quality, and an image becomes coarse, so that particle 
size becomes large. Although a problem does not have practically the toner whose mean particle diameter is about 20 
micrometers, either, from the point of the resolution of a thin line, it is desirable that it is a toner with a mean particle 
diameter of 10 micrometers or less. However, if the diameter of a toner becomes small, the physical adhesion force 
which acts between a toner and a carrier will become dominant, and development nature will fall. Moreover, if the 
diameter of a toner becomes small, the problem of handling will arise that it is easy to start condensation of a toner. The 
toner used by this invention from such a point is desirable, and the mean particle diameter of 5 micrometers or more and 
a thing 10 micrometers or less are used. 

[0026] The following are used as main binder resin for toners. For example, there are a polystyrene and styrene- 
propylene copolymer, a styrene-butadiene copolymer, a styrene- vinyl chloride copolymer, a styrene- vinyl acetate 
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copolymer, a styrene-acrylic ester copolymer, a styrene-methacrylic ester copolymer, polyester resin, polyurethane 
resin, etc., and a simple substance or two or more binder resin is mixed if needed, and it is used. From the semantics 
which raises a mold-release characteristic with a roll at the time of heat roll fixation, and prevents toner offset, wax 
components, such as olefin system independent, such as ethylene and a propylene, or a copolymer, and carnauba wax, 
may be added. Under the present circumstances, as an addition of a wax component, 0.5 % of the weight or more and 10 
% of the weight or less are desirable to a toner. If there are few additions than this, the effectiveness of a wax 
component will not show up. Moreover, if there are more additions than this, it will become easy to transform a toner 
with heat, and the image concentration by which the electrification nature of a developer was changed and stabilized 
will no longer be obtained. 

[0027] Moreover, dynamic reinforcement of a toner may be strengthened or the with a weight average molecular weight 
of 100,000 or more amount polymer of macromolecules and crosslinked polymer may be made to contain from the 
semantics which heightens the cohesive force of a toner at the time of heat roll fixation, and prevents toner offset. About 
the amount polymer of these macromolecules, and the content of crosslinked polymer, 60 or less % of the weight is 
desirable to a toner. If there are more contents than this, at the time of fixation, a toner will not carry out melting 
fixation good, but poor fixation will pose a problem. About the coloring agent of a toner, carbon black, Nigrosine, a 
graphite, etc. are used as a black system, as a chromatic color system - as yellow or the Orange pigment — C.I. pigment 
Orange 31, C.I. pigment Orange 43, the C.I. pigment yellow 12, the C.I. pigment yellow 14, the CI. pigment yellow 17, 
the C.I. pigment yellow 93, the C.I. pigment yellow 94, the C.I. pigment yellow 138, and CI. pigment yellow 174 etc. 
it is mentioned. As a magenta or a red pigment, the CI. pigment red 5, C. I. pigment red 48:1, the CI. pigment red 53:1, 
the CI. pigment red 57:1, and the CI. pigment red 122, C I. pigment red 123 and the CI. pigment red 139, C I. 
pigment red 144, the C.I. pigment red 149, the C.I. pigment red 166, the C.I. pigment red 177, the CI. pigment red 178, 
and CI. pigment red 222 etc. - it is mentioned. C.I. pigment Green 7, the CI. pigment blue 15, the C.I. pigment blue 
15:2, the C.I. pigment blue 1 5:3, and CI. pigment blue 60 grade are mentioned as a cyan or a Green pigment. In 
addition, a well-known coloring agent is used suitably. 

[0028] Moreover, as for the content of these toner coloring agent, it is desirable that they are 0.5 % of the weight or 
more and 20 % of the weight or less to a toner. At less than 0.5 % of the weight, image quality with color enhancement 
that it is not enough and clear is no longer acquired. If 20 % of the weight is exceeded, the concentration unevenness of 
the image quality depended badly [ distribution of the coloring agent in the inside of a toner ] will arise. Furthermore, in 
order to give magnetism to a toner, magnetic-substance impalpable powder may be included. 

[0029] The toner of this invention is used for a 1 component developer or a two component developer. When using as a 
two component developer, it is used mixing with a carrier. Although there are a magnetic-substance particle carrier 
which consists of metal particles, such as iron, a ferrite, and magnetite, and a polymer carrier which comes to mix 
magnetic-substance impalpable powder to a polymer as a carrier, any may be used in this invention. Generally a 
polymer carrier can form a magnetic brush with a consistency it is soft and high since magnetization is low compared 
with a magnetic-substance particle carrier, and can obtain a high-definition image. Moreover, when it adheres on 
electrostatic latent-image support, a possibility of damaging an electrostatic latent-image support front face also has the 
advantage of being few. Furthermore, since the specific gravity of a carrier is also small, the mass of a carrier is also 
small, and in case a developer is mixed within a development counter, there is the advantage in which the stress to a 
toner can offer the small long developer of a life. On the other hand, although the mass of a carrier is also large, and the 
stress to a toner becomes large in case a developer is mixed within a development counter since a magnetic-substance 
particle carrier has the large specific gravity of a carrier, there is an advantage that the standup of electrification of a 
opposite side developer is early. What is necessary is just to use a carrier properly with the engine performance 
demanded. About the particle diameter of a carrier, a magnetic brush becomes dense, so that particle diameter is small. 
If mean particle diameter is set to 60 micrometers or less, the effectiveness will begin to show up. However, if particle 
diameter from which mean particle diameter is set to less than 35 micrometers becomes a small carrier, since the 
magnetic restraint of a carrier becomes weaker, carrier adhesion of a up to [ latent-image support ] will occur. 35- 
micrometer 60 or less micrometers have [ these things to carrier particle diameter ] desirable mean particle diameter. 
Although it is the amount of charges of the toner when mixing a carrier with a toner and considering as a developer, if 
the amount of charges is too high, the adhesion force to the carrier of a toner will become high too much, and the 
phenomenon in which a toner is not developed or it does not imprint shortly occurs. If the amount of charges is too low, 
the adhesion force to the carrier of a toner becomes weak too much, the toner cloud by the isolation toner will be 
generated and fogging in a print will pose a problem. If the amount of charges of the toner in a developer is specified 
from a viewpoint of the development nature of a toner, and imprint nature, it will be desirable 5-50microC/g and that it 
is in the range of 10-40microC/g preferably in an absolute value. 
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[0030] Next, the equipment which performs image recording using the toner of this invention is explained. The 
schematic diagram of an example of such equipment is shown in drawing _l - one in drawing ~ an OPC photo conductor 
(electrostatic latent-image support) and 2 - an electrification machine and 3 — an aligner (LED) and 4 - a development 
counter and 5 - a development roll and 6 - in a cleaner and 9, ****** and 10 express imprint material carrying-in 
opening, and 1 1 expresses [ an imprint pretreatment machine and 7 / an imprint machine and 8 ] an imprint material 
conveyance member, respectively. The toner of this invention can be equipped with two or more development counters 
with which colors differ to one photo conductor, can operate this at a time one color, and can be applied also by the 
system of a color on which it imprints in the sequential record paper and a color is put, and the method imprinted to 
intermediate field instead of the recording paper. Furthermore, two or more photo conductors are prepared for every 
color, and also with the so-called tandem system which carries out a sequential imprint, it is the same, development can 
be repeated on two or more color photo conductor, and it can apply also in the color method which imprints this 
collectively in the record paper. 

[003 1] In addition, since a particle will be made to adhere and image formation will be performed on toner image 
support when performing image formation using the toner of this invention, the rate of an imprint of a toner becomes 
high, the amount of a residual toner will also decrease in it, and it is not necessary to make compulsory cleaning like the 
blade cleaning usually used act. Therefore, in order that the once supplied particle may stop on image support for a long 
time, the maintenance nature of the imprint nature by particle supply increases further. By method which uses a 
development counter also [ cleaner ], much more such imprint nature maintenance effectiveness increases from the 
particle grant effectiveness from a development counter being acquired. Although the electrophotography recording 
method based on the Carlsson process explained the operation, the above is applicable if it is the indirect recording 
method which imprints on the recording papers, such as a charge loess method and a tooth-back exposure method. On 
the other hand, it is effective, also when the so-called static electricity ****** 5 the so-called ionography method, etc. use 
a dielectric instead of a photo conductor, and developing direct writing and this and imprinting an electrostatic latent 
image. 
[0032] 

[Example] Example which explains an example hereafter The developer was prepared so that it might indicate or less to 
one, and the image property of the developer which uses the toner of this invention was investigated using the 
experimental device shown in drawing 1 . 

30 % of the weight (number average molecular weight: 23,000, weight-average-molecular-weight:98,000, Tg=78 degree 
C) of preparation of carrier> styrene-acrylic copolymers, 3 % of the weight (basic carbon black: pH=8.5) of carbon 
black, and 67 % of the weight (maximum magnetization 80 emu/g, particle size of 0.5 micrometers) of granular 
magnetite were kneaded, ground and classified, and the carrier with a mean particle diameter of 45 micrometers was 
produced. The specific gravity of a carrier was 2.2. Mean particle diameter is the value measured by micro truck 
(Nikkiso Co., Ltd. make). An electrification polarity is straight polarity. The electric resistance value was 1012-ohmcm. 
[0033] Kneading grinding of 94 % of the weight (number average molecular weight 4,300, weight average molecular 
weight 9,800, Tg=58 degree C) of preparation of toner> polyester and the cyanine blue 4938(formation of great 
Nissei) 6 % of the weight was carried out, and the coloring particle of 1 10 cost whenever [ conglobation ] with the mean 
particle diameter of 7 micrometers by carrying out elevated-temperature hot blast processing after that. Mean particle 
diameter is the value measured with the Coulter counter (coal tar company make). Next, the silica particle (whenever 
[ hydrophobing ] 60) and titanium oxide particle of 120 and 1 10 were arranged whenever [ 50nm / of mean diameters / 
and conglobation ], and these were made into the particle from which electrification nature differs whenever 
[ conglobation ], respectively. To the above-mentioned coloring particle, these particles were **(ed) outside and it 
considered as the toner. The coverage to the coloring particle of a particle may be 80%. About the mean particle 
diameter of a coloring particle, coverage f (%) is [Equation 12], when the specific gravity of rhot and a particle is set to 
rhoa and Wa (kg) and coloring particle weight are set [ the mean particle diameter of dt (m) and a particle / the specific 
gravity of da (m) and a coloring particle ] to Wt (kg) for particle weight. It asks by count of f(%) =[root3x dtxrho txWa]/ 
[2 pixdaxrho axWt] xlOO. The specific gravity of a coloring particle was [ the specific gravity of 2.2 and a titanium 
oxide particle of the specific gravity of 1 .1 and a silica particle ] 4.5. 

[0034] preparation of a developer> - the carrier was mixed with these toners and it considered as the sample 
developer. The toner concentration in the developer at this time (TC:Toner Concentration) was 10 % of the weight. In 
this way, 3g of prepared developers was put into the carboy of the shape of 2 and the shape of a cylinder with a height 
of 3.5cm of 3cm, it mixed for 3 minutes at the amplitude of 30cm, and the pace of 30 round trips in 1 minute, and the 
amount of electrifications of the toner at that time was measured by the blowing off method. In addition, when the 
coloring particle before **(ing) these particles outside was mixed with the carrier like these toners and the amount of 
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electrifications was measured, it was -16microC/g. The amount of electrifications of four kinds of particles of whenever 
construction material and conglobation ] different, respectively is shown in a table 1 . 

















no 


•12 m C/g 


•20 // C/g 


120 


•13 fi C/g 


-22 ^ C/g 



[0036] It can be said from a table 1 that A, B, C, and D which are four kinds of particles are the following particles. 
Particle A Whenever [ conglobation ] : 1 10, the amount of electrifications: low particle B Whenever [ conglobation ] : 
1 10, the amount of electrifications:high particle C Whenever [ conglobation ] : 120, the amount of electrifications: low 
particle D Whenever [ conglobation ]: The developer of 10 % of the weight of toner concentration which mixed the 
carrier with the toner into which the combination of the above-mentioned particle was changed to the coloring particle 
based on 120 and the amount of electrifications :high above-mentioned result performed the continuation print test of 
10,000 sheets, and the generating situation of the ghost by the imprint residual toner was investigated. The coverage to 
the toner of a particle is prepared, respectively so that it may become 80% of both bubble **** 40%. 
[0037] The used equipment is the thing of the type shown in drawin g 1 , and the detail of experiment conditions is as 
follows. 

(Experiment conditions) 
Photo conductor OPC (phi 84) 
ROS LED(400dpi) 

Process rate 160 mm/S Electrification machine Electrification roll (carbon black distributed process input output 
equipment ABS) 

The outer diameter of 10mm, and resistance 105 Omega-cm Latent-image potential Background = -550v, image section 
=-150v Development roll Magnet immobilization, sleeve rotary system Magnet flux density =500G (on a sleeve) 
Magnet magnetization = 32 pole symmetry magnetization The diameter of a sleeve = phi 25 Sleeve rotational speed = 
300 mm/S Spacing of a photo conductor and a development roll 0.5mm Developer **** 0.5mm Development bias DC 
component =-500V AC component =1.5 kVp-p (8kHz) corotron imprint Imprint conditions (wire-gage =85micrometer 
imprint electrical potential difference = a result is shown in a table 2 at +5.0kV or less.) 
0038] Table 2 ratable 2] 
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[0039] Here, the following criteria estimated a ghost's generating degree. 
O : with no ghost generating. 

**: Although it is satisfactory in first stage, a ghost poses a problem by the passage of time, 
x: A ghost occurs notably. 

In the globular form, the condition of the particle at this time had the intense isolation from a toner by the particle with 
the low amount of electrifications, and it became clear the toner by SEM observation that the whole quantity was mostly 
isolated from the toner front face in a developer by Particle A at about 1000 sheets. Therefore, although high imprint 
effectiveness is acquired in early stages by Particle A, the adhesion force of the toner itself will be improved by isolation 
of a particle with time, and imprint effectiveness will fall. By the particles B and D with the high amount of 
electrifications, isolation of the particle from a toner cannot take place easily. It is especially an infinite form particle, 
and is remarkable about what has the high amount of electrifications. By these particles B and D, since isolation did not 
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take place, the particle grant effectiveness to support was not accepted. It turned out that isolation of a particle takes 
place gently and is excellent in an infinite form by the low particle C of electrification to these at the maintenance nature 
of the particle grant effectiveness to a photo conductor. However, since the partial ghost according to the adhesion 
unevenness of the particle on the front face of a photo conductor so then occurred, it was required to make a particle 
with the high amount of electrifications intermingled so that a particle might always exist also in a toner front face, and 
it turned out that the imprint effectiveness which was excellent in path Tokiyasu quality combining the particle B with 
the high amount of electrifications in the globular form to which isolation of the particle from a toner cannot take place 
easily can be acquired. 

[0040] It changed into the coloring particle of the kneading grinding mold used in the example 2 example 1 , and 
experimented by the globular form coloring particle by the dissolution suspension method. 

[0041] The polyester resin (Tg=66 degree-C, Tm=105 degree C) 20 section which consists of a preparation of pigment 
dispersion liquid> bisphenol A propylene oxide addition product, a bisphenol A ethyleneoxide addition product, and a 
succinic-acid derivative, the phthalocyanine pigment 20 section, and the ethyl-acetate 200 section were put into the sand 
mill, the bead after 3-hour distribution was removed, and pigment dispersion liquid were obtained. 
[0042] The paraffin wax (HNPO190 by NIPPON SEIRO CO., LTD.) 15 section of the preparation of wax distribution 
object> melting point of 89 degrees C, viscosity 15.0mPa.s in 100 degrees C, and acid-number 0.5 mg/g was added in 
the ethyl acetate of the 85 sections, the proof-pressure container with churning equipment was filled up, and it warmed 
at 100 degrees C, and after high shearing churning, it cooled and the wax distribution object was obtained. 
[0043] Mixed churning of the 28 sections was carried out for the polyester used for the preparation of coloring 
particle> pigment dispersion-liquid 15 section, the wax distribution object 10 section, and an ethyl-acetate 10 section 
pan at the time of pigment dispersion-liquid adjustment, and the oily phase was adjusted. The carboxymethylcellulose 
sodium (cello gene BS-H Dai-Ichi Kogyo Seiyaku Co., Ltd.) 2% water solution was made into the aquosity phase. As a 
distributed stabilizer, carbonic acid calcium (RUMINASU: Maruo Calcium) was added so that it might become an 
aquosity phase with 5%. The oily phase was put into the aquosity phase, and was agitated and atomized to it, and 
warming removed the solvent in an oily phase after that. Furthermore, **** and desiccation were performed. The 
spherical coloring particle with a mean particle diameter of 7.5 micrometers was obtained. Whenever [ conglobation ] 
was 103. The difference in imprint nature, i.e., the difference in a ghost's attitude, was investigated on the same 
conditions as an example 1 to this coloring particle. The result was the same as that of an example 1 . However, it is 
thought that a ghost's generating level is slight compared with an example 1, and the imprint disposition top 
effectiveness by toner conglobation came out of it. 
[0044] 

[Effect of the Invention] Like the above, this invention by having **(ed) two kinds of particles from which whenever 
[ conglobation ], and the amount of electrifications differ in a toner outside The condition that the layer of a particle 
exists on an image support front face in a development process, and the condition that the toner particle to which a 
particle exists also in a toner front face exists in an image support front face are made stably. The rate of an imprint of a 
toner can be highly maintained for the bonding strength of image support and a toner on lowering and a stability target, 
and the amount of a residual toner can be reduced. Moreover, in the equipment which records an image using such a 
toner, though it is not necessary to establish a special particle supply means or and being prepared like the equipment 
which supplies a particle to an image support front face, and lowers the adhesion force of image support and a toner, the 
thing of an easy configuration is employable. Moreover, since the rate of an imprint is high, it is not necessary to 
establish the cleaning means of a residual toner specially. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
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(54) ELECTROSTATIC CHARGE IMAGE DEVELOPING TONER 

(57)Abstract: 



PROBLEM TO BE SOLVED: To obtain an electrostatic charge image developing toner which 
shows a high transfer rate, gives a small amt. of waste toner, provides a stable picture quality 
for a long time, and does not require a complicated device or structure for the image forming 
device to be used, by externally adding specified two different kinds of fine particles 
comprising fine particles or aggregates of fine particles having a smaller average particle size 
than that of the toner. 

SOLUTION: This electrostatic charge image developing toner contains two different kinds of 
fine particles A, B externally added. These fine particles consist of particles or aggregates of 
particles having a smaller average particle size than the particle size of the toner and satisfy 
the relation of SA 1 20, SB 110, 

&verbar;QA&verbar;<&verbar;Q1&verbar;<&verbar;QB&verbar;, wherein SA, SB are sphericity 
of the fine particles A, B, respectively, QA, QB are charge amts. of the toner when fine 
particles A, B are externally added to the toner, Q1 is the charge amt. of the toner before 
the fine particles A, B are externally added. The sphericity S is defined by S={7T x(MXLNG) 
2]/{4 x (AREA)} x 100, wherein MXLING and AREA are the absolute max. length and projected 
area of particles, respectively. 
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50 [^8] S= {kX (MXLNG) 1 ) / {4X (AR 



7 

E A) } x l 0 0 
MXLNG : ®Ll&T<D&tt 
AREA : ®LfiLT(D&Bmm 

SSBlCte, WA.tfht-*FE-SEMTiff»t1t> 
[0019] j»ttfO»»tLTIi, Hewlett, &ib 

mestizo i^s^T-cco^ffl^^^-r^i 

Co o 2 o] j»*{bao««tco^TJ6^*. SR^MbK 
*50ccCMf^0. 2giJDA, 

£»»bfc«fc#<&** /-;i,j»£S£t c c c 

0><t#r©3*;!Mb£ (M) tt 
[ft 9 ] »*ffca (M) = [T/ (50+T) ] X10 
0 (vol. %) "C^-ti-*. 

*5£^fC*3^Tte> ±aB0)2aa<Z>««[^AR^Btt|SI 

^ju* * * 'J hcD^cor^ ij ;u*©«»*3^a* L 

WAtf. *t-7'J>&3E»- xf7'j>i7y^^^A 
§©7^i/5>y$g:i/^t^^n, y^h^-ic 
^iTfe7^^>y$g:i^t< h:t--(c2t-r*tt 
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[0021] *»^i;*5^t, ±iaco 2 n&toft&T-, 

[ 0 0 2 2 ] r#*«tfft»-c**»©«tt-*J £ 
10 T 3 0 - 7 0 : 7 0 : 3 0, fSKIl 40-60:6 

©*3to«^tt, SS$tLT 6 0 - 1 0 0 t^0, »s 
Kli70-l00<DilT^S. *fll*ttTffiO 
cfc^CLT^i&S. &&^£f (%) . 
tl^dt (m) , Wf0?^tl^da (m) . # 

fe^^ojtm^ p t . fa&^-cDttm* p a . ^tfii 
^wa (Kg) . ffeiafii^wt (Kg) Lvr^m 

20 [ft 1 0 ] f (%) = [v^3 X d t X p t X Wa ] / 
[27rxdaxpaxwt] xiOO 

[ 0 0 2 3 ] ^C, ht-f^^T^-t^), ht-tl 

-srffl^TjRws^^afba^tckoT^ensa^ h 
[0024] mmitommti i/tit «tt-?tHi;<3» 

*X:-nU*tl3) ^^rLJ^TO^ct OSfcBStifcRffi 

[ft 1 1 ] S = {ttX (MXLNG) r } / {4X (A 
40 REA) 1X100 

MXLNG : &ttm*& 
AREA : fa$L^<D®&ffiffi 

i«»ibS« i o o «ci5^< ia^K«icifitJ$, loo- 

1 1 OTiaKaSttBOht-TftSi^AS. C<D£ 

#<k©»«ffiffi^^^^fc«>fc, *®<bffi^i 3 ogtr^ 
so Tffl^s h^-^ ltii utmitmtfi ioo-i ioo 



( 6 ) 

9 

co 02 5] Kt-<af«)<aiiiiai;^#^s*# 
2 o ummm<D b+-'vhmm±.r$&tete^&, m&<d 

M&tKD&fr<=>\Z. 1 0 um£XT<D 

fest h^-<D«i^t)i5c o a> rasa* £ ^ 

-5. CCO^^^^A^^^TI^S ht-tt, 10 
[ 0 0 2 6 3 ht-fflO±/H>yMiltl^T©' 

^u>-*** g;u&xx^ju#m^#, *gxx^;p 

§07y^X^»*l)DAT i bi^. COR, 7y^* 
[ 0 0 2 7 ] ©rt*Wft££&< Ltz 0 , 30 

o o&±<oss# j ?s#g^*. *i*U7ms*T 

UTtt, Ifi*tLTtt*-#>y7y^, X^ □ v 
>, W^fe^tlTIl, -fin 

y31, C. I. MV* > Y*V>*JM* CI.tT^yOh-fX 

d-12, c. i. e^/^> h-f ip-14. c.i.e^^>h-r 

XP-17, C. I. tT^> > h-f XD-93, c.i.ey^>h 
-TXD-94, C. I. fc^* > h<XD — 138 , c. i.ey* 

>k^xd~i74 «^**fen^'. v v x > ^ , ^ Acii 

U7 Fi^tlTC.I. try^ > h 1/7 K 5 , C.I.fcT^* 
>hl/yH48:l. C. ! . fcf ^ * > h U y K 53 : 1 , C.l.t!^ 
* > hUy K57:l. C.I. \Z tf * > hUy F 1 2 2 . C. I. £ 
^/>M/y HI23 . C.l.tr^^>hUy H139 , C.I. 
fcT^*> F F144 % C. I. MV* > YUy H 149 , C. 50 
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I. fcf^> > F K 1 66 , C. I. tf^;< > F U y F 177 , 

c.i. try^> hi/y k 1 78 , c. i. tr?* > f vv h 222 

^^tf^n§. +h< T>, *fcli^g->K»«kLT 
c. 1. ey* > F ^U->7 , C. I. \Z>f*> F >Ol<-15, 
C. I. \Z>f * > F:/;U-15:2, C. I. fcf^> > F 1 5 : 

3, c. i. tr^* > hy;u-eo^^^tf *>n£. ^-cote^ 

[0028] cne h+-m&m<D^mmiz* f 

t^SJU^. o. 5lftx*»Ttt, 
&<»iBfciajia**§6nfr<fc*. 2on%&i^§ 

[ 0 0 2 9 ] *»WOht-(t -fifc#31fftaii&3Htt 
Lttt, 7x^<F, F^co&J^&^J; 

oasstt^^t'JJt, tttt#«»5fc£#g^fc 
no^xu^. # g g rttatt^s^ 1 *^ u 

m.?** g r g ytojtatf**^ u t 

^^n^^S. L^L, ¥^ei^3 5iim*»t&* 
J;^^fl^'h$t^t g 71:^5 <h, +^ 'J7M 

i^^Eg^3 5 /xm6 0 /im^T^MS L^o h^--<h^ 

«wa^K-r€fs t h^-o*^ g Ttc^t-r^ 
^g > h tc^tt^^j^g ^^®<h^^>. h^--co^ 



( 7 ) 

t 1 

i 0-4 o^c/g <Dmmiz$>z> z tzwrn^ u 

[ 0 0 3 0 ] <fcfC, h*-£fflt>TiStt!B»* 

bs^^s i ic^-t. s*ii*opc^ft# 

isao . 2te^mg§. zitnxmm (led) , 4\zm 

i i stnfnit. moht- 

[ 0 0 3 1 ] ^i0ht-Sl^tI<8l^4 
T&&<m&&fc-tizm&Z>Z£lZtSi2>Zi#>lZ* ^1^^ 

ft # m s n s d <t a* 6 - m z <d & o & m ¥ tt it » 
w--?zm&izh&%}-v$>z>. 

[ 0 0 3 2 ] 

£XTiz&m?2><k?izm®m$:mmL> *&w<Db+- 
zmmTzmmmowmft&zm i ^z^-rm^m^m 

<*-v u 7<Dmm>7s3 L u>-r? 'j;u&S£# (&¥ 40 

*3#f S : 2 3, 0 0 0, : 98, 00 

0, Tg = 78t) 3011%, ^-^>^7^ 
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v 2 : pH=8. 5) 3lfi%, 
h (i^fk8 0emu/g, tlO. 5 /z 
m) 6 71I%^?M^, ^)SlT¥^^g4 5/i 

mto*^ u r*f^iab/t. u r coitmn 2 . 2t$> 
ofe. * a h 7 * * (at8&tt§s) -ran 

1 0" Q c mt^o/:. 
[ 0 0 3 3 ] < b-f-<Dmm># UXXfJl' (&¥*$# 
f!4, 3 0 0, lif^^I 9, 8 0 0, Tg = 5 
8*0 9411%, y7Z>^-4 9 3 8 (*B*it 

c<h-e, ¥^^g7 um-cmmitm 1 1 ootMft 

$2) t?aS«Lfcfii-C**, ?%i50nm, S£ 

raft* 120^110 ov'U^fttttT 1 (m*4tm6 o) 

•fifif lcWt**8lili8 0 X t lt^6. fcS^f 
(%) te, ffiefG)¥^ei$d t (m) , 

Vi^mm* d a (m) , ffifif CDJtM£ P t , 

Oltl^pa, Mfll^Wa (Kg) , fMfl 

S£W t (Kg) <h L,fc«£. 
[& 1 2 ] f (%) = [^3xdtxptxwa]/ 
[27rxdaxpaxwt] X100 

<otf#T#«>6n*. tfeef cDjtsti i . i, ->u# 
«ttf ojtatt2. 2, mit^?>fom.¥<Dttm\z4. 

5 T* & -3 fco 

[0 0 3 4] <Ii^J©^I>cnG, h^--<h^^u 
ffltpO) hi- — *8S(TC:Toner Concen 1 ra t i on) \Z 1 OSS 

x-v&^fz. z o LTiEis x^r^mm 3 g ^, &®fg3 

c m : , i§5^3. 5cma)RH^0^7Xll:An. M 
H30cm, l^f B 1l:3 0aiW^-XT3^r B ^+y 

[ 0 0 3 5 ] ^1 
[151] 



( 8 ) 



13 



i¥ 11-153881 
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110 


-12 M C/g 


•20 fi C/g 
=f8t&^B 


120 


• 13 fi C/g 


-22 A C/g . 
=8fcS£^D 



[ 0 0 3 6 ] iUO4M0M?T?SSA, B, C 
fift&TA #JEMb* r 1 1 0 , 

®l$l?b nmitm ; no, 

m&^c . tftmikBZ : 120, 

^^^d mmitm : 120, 



ft 
ft 



[ 0 0 3 7 ] is^ffi bfc^©«ia 1 JC^^n^^-Y y<Dt> 



r o s 



OPC <<*> 8 4) 
LED (4 0 0 dpi) 
16 0 mm/ S 

^11 0mm, ^fixll 0' Q • cm 

'^f 5P: = - 5 5 0 v. @HfegP= - 1 5 Ov 

7^«;h«*f*= 5 0 0 G (XU-yi) 
V h^^= 3 2 

X U -^1= 0 2 5 

7>j- = 3 0 omm/s 



[ 0 0 3 8 ] ^2 
[*2] 







fittt^B 




















atw-B 




X 


0 


X 












X 












X 



[0039] ha>»£«£H£E*T<0J; 



0 . 5 mm 
0 . 5 mm 

D Cfi£#=- 5 0 0 V 
A C/&#= 1 . 5 k V,-, (8kHz) 
HDhD>(e2£ (7<tl=8 5/zm 
fc3£«JE= + 5. 0 k V 

ht-^60lWftK , 0ISfAT[^ 1 0 

40 i^:ijjtht-*SEMa«i:«);0*J^l/fc. fto 
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15 



16 



[oo4o] mmm 2 

mmm 1 xm^rzMmw&m<Dm&&T\z&K. mmm 
mfciz<kz®m<Dm&&T-em&ivxfrfr. 
[oo4i] <m&ftt&m(Dwim> i ex7 * /-^a? 10 

X^JUffiJiB (Tg = 66t, Tm=105t) 2 0 SB, 
:7*D~>Tx>§m2 OSS. R^^ix^JP 2 0 0 g&£ 

mmzmrz. 

[ 0 0 4 2] <97^7^ii0M>^89t, 1 
0 0 X:\Z&l?Z>1&m 1 5 . OmPa. s,^<ffi0. 5 m 
g/gO/t77>f>7^X (B*1t^tt®[HNP0190) 1 

£23tc?cigb 1 0 or icjtot&bii^iSFr&#^ ^^it 

[ 0 0 4 3 ] <^fe^^C0^i^>^^^m^ 1 5 SB, 9 

}S«^(:^Ml/:# l JXXr;^2 8gi$£im^&# 2 

h'J*A <-feoy>BS-H*-i*»jBI (*) ) 2%*® 4 

:^Ll^JJk>a^A (#0 ) £7kte*8tC 5 % 6 

£.tez&oizmxtz. i&&te**&teizAtim.ftv. m 30 7 

S^fC^j®, tt«£fTofc. f^l§ifl7. Siim&W 9 
^Offetf^Hfc e ^fftllil 0 3T$.ofc, CO 10 

m&%LT\zttVTmmm i ^u&^-e&^oii^ n 



tmrn-eft-itz. ft fz l . ^-^h^iKiK^i 
± m a* m <d t # a e> n 5 „ 

[0 0 4 4 ] 

mt&mmv&tzz 2 mmvwLtkTZftmLtzc tiz* 
0. mmj:mtz&\,*Tmmftto&m±izmt!LT<D®&w 

Twm&&&-tzmmiz&\,*T\z. &teft&&wizmi& 

aetata. £tz. m^m&&^fztb&m \>^-<d 
2 *)-zz>?^®&mqizmiz>&m&u^. 

mytmm (led) 



m 1 } 




II 7 6 IO ^ 



